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C7po 3 

A Letter from Mr. Anthony Leewenhoeck Fellow 
ofthe Roy al Society, dat. Apr. 14.16 84. contain- 
ing Obfervations about the Criftallin humor of 
the Eye, isrc. 

IN mineof September the 7th, 167 A> I communicated 
my Obfervations concerning the Criftallin humour of 
thc Eye s which I find tohave been inferted by Mr.0/- 
denburjr % in the PhiL Tranfaclions Num* io8./>. 1 7 8. where 
I fay, that the Crifiallin Body (othumour) of the Eye> is 
inhardnefsrauch like a preferved Nutmeg; which with 
a T{a\pr I cut in too, and fo obferved the fame in parcels, 
andfound itto confiftof many Orbicularfcaly parts, ly- 
ing one on the other, which had their beginnings from 
the Center ; all which parts confifted again of Criftallin 
Globules : And having fuftered the faid Crijlallin humor 
to dry for 3 dayes, it became fohard, that in the cutting, 
it broke in pieces: as if it had been hard T^o^in. And ob- 
ferving again, thefe parts, I found therein, not only the 
aforefaid Orbicular fcaly fubjlance ; but further, that each 
fcale,wasagaincompofed, ofother Ring-likeparts, and 
that thefe lecond were contrary pofitcd to the other : 
Thus much I obferved, on the Crijiallin parr ofthe Eye ; to 
which, I add, that I compared the fcalv parts to a Globe, 
made out of a number ofthin papers, iayd the oneon 
the other, and that cvery paper or Jcale^ was again con- 
ftituted out of fo many parts, as there may be lines drawn 
upon a Globc, reaching from onc Pole to the other. 

Ihavefometimefince, again made feveral obfervati- 
ons, concerning the Eyes of Oxen and Corvs ± for that of- 
ten fince my firft obfervations, I have thought, that I had 
not yet dilcovered the make of the Criftallm hurnor of 
thefytf, fo thoroughly asl might have done. 
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I therefore firft exainined the Filrn or Membrane 
which endofes it, and feparates it, from the other hu- 
mors otthc Eye ; and conceived that it was conftituted 
otTbreds; but at another time, tho there were great di- 
ligence ufed, I could obierve none at all. 

In thefe Inquiries, I have feen (though feldom) the 
impreflionsotthethrecUi' efubftance, of theoutermoft 
Jcales, oi the Crijiallin humor, in the forementioned 
Membrane , whence I conciuded, that one ufe thereof 
mght be> to fill up all the unevenneffes caufed by the 
threds in the (uperjicies of the Crijial, and fo to conftitute 
zpzrfedifyund. 

Another ufe of it, may be, by comprefling the Cri- 
Jtallin humor to alter its figure, and make it partofa 
greateror lefTer Circle : and thisbeing fo, it may not im- 
properly be called a Mujcle. 

iUthough (asbefore is faid^) it did notplainly appear, 
that the Film is conftituted of threds woven together j 
I notwithftanding, make but little doubt thereof ; be- 
caufe formerly, in the thinneft Membranes I have feen 
thefe thred-like appearances,and alfo for that I examin- 
ed the parts thereabout and found a great many ftreakes 
orLines, fesming to be Lymphatic\VeJJels> defigned for 
the nourifhment otthe humours of the Eye ; thefe I traced 
nll they entred into the coat oi the Crijtallin humour, and 
then they grew fo fmall that I loft the fight of them. 

I further obferved, that the aforefaid Crifiallin body $ 
was compounded of thin Jcales, placed upon one ano~ 
ther : Thefe feernd about 2000 thick, for the Axis, where 
k was longeft, was|of an Inch,fo that the diftancefrom 
the Center to the Circumference is as^ofan Inch : now 
the Iength of an Inch being fix hundred hairs bredth, (as 
I have often faidj |muftbe2oo hairs bredth^ which be- 
ing multiplyed by 10. (thenumberof «SW^equai to the 
bredth otzhair) make 2000. Scales, the thicknefs of this 
Crijiallin body. 1 havc further obferved, that each of 
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iheiefcales, is coitftitutedof threds, whicb ia a very neat 
order, lye by one another, fo that cach of thcfe fca/es, is 
the thicknefsof oneof the threds, the appearance here- 
of to view, 1 have reprefcuted,as well as I could, by Lines 
drawnin a Circle, Fig* i. ABC. is the Criftallin Body, of 
the bignefs it appeareth to the naked Eye, B ; is thc part 
lying next the Cornea Tunica; but thefe I have magni- 
fied, thatlmightthe better reprefcnt the threds confti- 
tutingevcry /£«//?. Fig. 2. KEFGHIL isrcprefented, as 
ifthe afbrementioned /t£. Num.i.lay with theroundB 
Jiext the Eye : and altho I have here drawn many Lines, 
which rcprefent asmany threds, yetistheir number no- 
thing to thofe, in the Circumference of the Chriftallin hu- 
mor ofan Oxe, which are above x 2000. For iothreds ly- 
ing clofe together fideby fide, making not out one Di- 
ameter oi an haires bredth, now if the whole Axis (as 
before is faid^ is 400 hairs bredth long, then is itlong 
4000 of thofc threds. And this computed by thecom- 
mon Rules, amounteth to 12^71?. the number of the 
threds lying fide by fide, and which make out the whole 
circumfercnce of the Crijiallin Body. 

Hence may be perccived how thin thefe threds are, 
andhow wonderfully they run not through the Axis 9 as 
I heretofore conceived, but taking 3 feveral wayes out 
of the pointL, (the imagined Axis.) Thefe threds do 
notapproachthe Axis 9 ou the other fideofthe Cnjiallin 
hody, as they do on this, buc turne back, with a fmali bent 
making there the fhorteit threds. For example, the 
fhorteft threds here, vi^. MK. HN.and OF.reachupto 
thc Axis on the other fide, and fill up the place; (asis 
here reprefented at L,) now the threds MK, haviag filied 
up their place, in the Axis of the other fide, fas the threds 
ELIdoehere) they returnefrom thence back, and are 
here the fhorteft threds HN. Thefe HN place themfelves 
fcgain, on the other fide near the Axis, and returning 
back again, are thea OF* and OF coming from the 
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other fide nigh the Axis, is herc again KM. To conclude* 
thofe which are here the fhorteit threds, are on the other 
fide thelongeit ; and theiongeft on the other fidc, are 
herethe fhorteft. To prefent thisyetciearer toview,! 
have drawn with Iincs> thc tbreds compofing onc of the 
fcales of the Crijiallin body, feen on one fidc, as Fig. ?. 
RTPSWQ, andnotwithftandingit is 2. flattijb round, 
I haveheremade it Glohular, w-ith confideration, that in 
thisReprefentation, the threds conftituting cach Jca/e^ 
maybethe better difcerned. P and Q^are thc middle 
pomts or Axes, of which P in the foregoing /<>£. 2. is dc- 
noted byL, the threds iffuing out of the point P, in ths 
foregoing Figure 2. L extend to V 3 where they are the 
fhorteft threds, from whencc they again extend back to P, 
whcre again they are the longeft, and from P they again 
cxtend to W, where thcy are again tlic fhortclt ; and 
thus alfo are extended the threds from T to Q^and f rom 
thence again toX,-and from X toQ^and thus half the 
courfe of cvery one of thc threds (fince we mult fuppofe 
thisfor an half round) is dcraonftratcd. In Ihort the 
threds Ll, in the forcgoing Fig: 2. are here PS ; and the 
ihreds between LandMin the foregoing figure 2. are 
here the threds between P and X 5 and the threds between 
L and O in the foregoing Fijr. 2. are herc, the threds bc- 
tween P and T. So that the threds in the foregoing Fig. 
2. between FOLIKE, are here in Fig. 3. the famc 
withRTPS. Here isfurther to be obferved, that the 
thxeds conftituting theCriJiallin Body, are thickeft about 
R and S, and the nearer they approach to P or Q^ thcy 
are the thinner. Toconclude, when we view che fore- 
faid Crzftallin body with attention, as it cometh frefh out 
of the Eyc, we find it to excel in tranfparency the pureft 
Glafs, notwithftanding it is compofcd of fo many thou- 
fand threds, and that they lye vcry clofe compadt toge- 
diei%fo thatone might juftly wonder, how the light can 
pafs through them iurightlines, which isabfolutely nc- 

B ceffary ; 



C 784 ] 
cefTary; for ifitwereotherwife, thc Crijialtm body woulci 
^ppear white, but not tranfparent. Topleafe iorae cu- 
rious perions, and to reprefent this Criftallin body, yet 
plainer to their fi.ght, I have taken a Im&liTennis Ball, 
and wound the fame about, with a very fine Cord, having 
before ituck in many fmall pins, in the places where it 
was to be kept from fiipping; then I fmeerd the Ball 
over with ftrongG/^w, andwhen it was welldryed, took 
out all the Pi ns, a nd this Ball, with the cord wound about 
it, reprefenteth thc Criftallin Body of the Eye. 

I have heretofore iaid, that the parts, which I now 
plainly perceive as threds ; are again conftituted of Glo- 
bulcs^ which now in fome of the threds I clearly diicern. 
But, forthat I alwayes difccrn itnot, I conceivcd, that 
asthe threds (as here before isfaid) arc very fmall, and 
clottedone to the other, that fo in the ieparating of 
them, fbme parts of one thred remainfaitned tothe o- 
ther, which may appeartomy fight Globules : Iconceiv- 
ed itmight bctter agree with thcir Fabricj^ to fuppofe 
that each thred y was again compoied of many other 
fmaller tbreds ]oy ned together, as I have heretoforc iaid, 
that the Flejh threds although 9. times thinner then a hair 
ofour head, are again conftituted of other threds. 

I further took out of the Eyes otSbeep, Hogs, Dogs, and 
Cats, the Crijiallin bodies, and ordered them, as I had 
done thofe of an Ox : but havc found not the leaft vari- 
ation, either in the fcaly parts, or in the courfeof the 
threds, compofing each of thotefcales. 

The fame agreement I found alfo, in the Byes of 
Hares y and T^abbets ; except that whereasthe£Z>rW/ con- 
ftituting the before-mentioned Crifiallin bodies , fpread 
themielves from thz Center, inthree diftant courfes -^hcrc 
the threds of cachfca/e, fpred themielves but in two cour- 
fes. jF>£. 4. ABCD reprefenteth half the round of the 
Crijialiin body ofthe Eye of a Hare or aj^abbet^ Eisthe 
Center, which lyeth extended to the Ayple of thz Ey e ; 
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thefe threds conftituting each fcale, which run as through 
the Center E, are 011 the other fide, the fhorteft, and ap- 
pear like unto F or G. likewife Fand G, on theother 
fide run through th$ center. I have alfo caufed the fore- 
going Fivure to be drawri fide- wife 3 the better to reprefent 
the thred-like appearance of each fcale. I fuppofe then, 
thatthethreds, whichin/^. 4. are reprefented between 
EandF, are the famewith thofe in Fig.f. reprefented 
by J O. fothatthe^r^j-, which come from the pointl 
fthefame withEin the formerfigure.) ead here, inN 
and L ; where they are the fhorteft ,- and thofe which ex- 
tend to O, through, orclofe to the center M a wherethey 
are the longeft, end there, or bend again on the other 
fide> as the fame do here. In fnort thofe which here ap- 
proach the center I, are on the other fide furtheft from 
the center. 

In the aforementioned Obfervations, I have for the 
moft part, endeavoured a!fo to difcover the nature of the 
Vitreous humour ofthe Eye j and which furroundeth for 
the moft part the faid Criflallin humor, for that I con- 
cluded, it was no watry matter, but rather a tranfparent 
Mufcle ; But notwithftanding all the means I thereto uf- 
ed, I could not make the leaft dvfcovery thcreof, for that 
this matter always changed into a watery fubftance. 

I further examined the Crijialiin body of the Eyes of 
Fijhes h which are perfed Globes ± and found themalfo 
conftituted of like thin Jcales, lyrng one upon the other, 
asin thofe other Animals before noted : and ezchjcale 
alfo compofed of threds^ but thefe threds run not in the 
fame manner, as thofe of other Animals ; yet, notwith- 
ftanding all the induftry by me ufed, I could not difcover 
the true eourfe ofthem, for when the threds approach 
the center, they appear fo thin, an<j fo cldfe joyned toge- 
ther, thatthefight cannot tracethem, and caufe fucha 
confufion, that I cannotbe certain, whether they endin 
the center, or return again from thence. By Fig. 6. 
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ABCD. I reprefcnt the Crijiallin body ofthe Eye of a 
£W~yf//^andaitlK)ugh the circular Iines reprefenting thc 
ihreds conftituting each fcale^ be only clrawn by a pair of 
Compaffes, frora the center A, to the center C, and there - 
tcre lye more diftant one from the other, then in the 
foregoing figures $ yet are the threds compofing each 
Jcale, not thicker, except m.the middle, ashere B andD 
they are fomewhat thicker; and the nearer they ap- 
proach to Aand C, they are the thinner. Fig. 7- isthe 
true bignefs of the Crifiallin body of thc Eye oi a Coci- 
fijb. 

Ihave alfoexamined, thc Crijiallin bodies outoftlie 
Eyes otBirds, only to view how the threds of thc Jcales, 
conftituting alfo the Crijtallin body, run ; and after ma- 
i^y obfervations, I have difcerncd, that the threds confti- 
tuting tlie Crijlallin body of a Turky-coc\j are extended 
Iike thofe h\ Fijh ; but as the Crijtalli?i Lvdy ofc a F?Jh' s 
Lye is perfectly Globular * thofe oc Birds are a fiattjfii 
round : as/7£. g.pofited with its fiattiih fide.D towards 
the Cornea Tunica* And when from without ikcCriflat- 
lin body of the Eye of a Tur^y-Cocf I had with a-very fharp, 
kaife, taken off rnany of thcjcaiy parts, tobring ittoa 
fmailer Globe, it changed its Figu-re, and became -znOva/j 
as Fig. 9. whereE, is the fame point withD, jnfig. 8. the 
threds being, where they mcet, fo thin aud fmall, that at 
laft theyare not diftinguifhable. Fromwhence we may 
conclude, that the threds of the fcales, which lye ncarclt 
the center, are iu the midft thin 5 as iiiFig 6. at B and 
D is ftiewed, and make thus an Oval figure '.:- and that 
when the CriJtaVlin body increafeth in magnitudc, thc 
ihrcds becpme then iivthemidft thicker; a^dthusxon- 
ftitut-c a fiat roand ; >as Lhave perceived-.it,. for tlie threds. 
in the Crijlallin body of a F-urkj cock^ intheir-.thickeftpart,. 
were thicker thaa thofe in an Qxe, Hog,Sheep, &c. 

Before I leave tlixs dfjcaurfe,! cannot but mention, that 
I have by jfeveraLwayes.aad meaxis, feen wth my naked 
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Eye, a threddy fubftance, like that whereof the Criflallin 
burnor confilts: lihall oniy mention two of them, vt\. 
I takea.cleanwine GIafs,andhold theRim thereot cloie 
againft the JN/i/of one of my Eyes y while my other Eye is 
clofed i and lookingthus,firmly through the Tiim of the 
Glais, agaiiiit the flame ot a Candle, or other light, I per- 
ccive the thred-Uke appearaoce above named; as jf 
through a Microfcope 7 I had beheid a piece of afcaie oi 
the Crtjiallin Body ofthe Eye. Or clofing one Eye y I hold 
the fingers of my hand, before the other Eye y (o clofe to- 
gether, that tliey ieave but a irnal opening between 
them : this fmall fpace between the fingers, througli 
which the Eye receiveth the iight of the Candle, will re- 
prefent a like thrcd-like appearance, as in the former 
inftance. 

I have often beem awarc, of a moifture Iying on the 
out fide of the Eupil of rhe Eye, containing fome few very 
im&MGlobules $ which as oit as we clofe our Eye Lid^ 
changepiace: From heuce raay belearnt, the neceflity 
of the Eye Lids in u$ ) and wliy Eijhes which continualiy 
liveunder water, need them not, buc fhouid Men and 
other Animals, that livc out of the water, not have 'them, 
they would ioon be blind : l ; or if the EyeLids bytheir 
clofing, did not conftantly moiftcn the Eye, the fuperfi- 
cies thereof, would dry up ancl Rumpie : and that chiefiy 
in the Su?i,ov before a hot fire, Alfoit is not improba^ 
ble, that frpm thc inner part of thcEye ajiioifture con- 
tmnuaUy iffueth through the Comea Eunica, which by 
Eye lids is cieanfed oft"; tor when 1 had examined ieverai 
Hogs Eyes x xA\\c\\ had been fcaided with hot water, to 
getof the hair, i for the moftpartobferved, that a thin 
I ; ilm, whicli was on the Cornea Tumca of the Eye y was 
iomewhatfingcd 5 whereby it waseafiiy :.feparated, from 
that film, tbat was immediatly under it,- and when I 
then preffed the Eyc, a little, between my fingers, I per- 
ceived m icvcral places, a thin watry matter to loafe 
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through the Horny film, and lye like a watry damp 011 
aGla/s; and when I continnued this preffing for fome 
time, this watry damp encreafed into fmali Drops, and at 
length run like water in aftream. This oughcnotto 
feem ftrange, confidering the parts of the Horny Coat 
to be made ofhollow veflels, like veins $ very thin, and 
fpread about in Branches. 

I have lately taken the Horny coat of an Oxes £y<?,and 
have feparated from it, feven films, extremely thin, in 
eachofwhich, were a number of interwoven, very clear, 
and tranfparent flreakes^ which I judge to be, manyof 
them, blood Veffels^ butfofmall,that they contain none 
of the Globules , which caufe the rednefs in the blood. By 
therubbing of our Eyes, with our hand, we may fo prefs 
thefeblood veffels, untii they become fo ftretched out, 
thatfomeof thefe bloody Globules, may get in, and re- 
main there, for fome time, which may caufe that rednefs 
inour Eyes $ whichcomesbyour rubbingof them. 

But to return again, to the Eye lids. As our Mufcles 
and other partsof our bodies reft not, unlefs pofited as 
they lay, when we wereyet in the Wbrnb; (as I formerly 
faid) inlikemanner,the£y^/^x, are not at reft, tillthe 
jEy^areclofed, and therefore we cannotlong continue 
theEye lids open, but with force; and, that thefame 
might not be wearied, we often clofe them, although 
weminditnot. Ihave feen People, that liftningwith 
attention, toa Difcourfe, have clofed their Eyelids ac- 
cording to my Calculation dooo. times in an hour ; where- 
as others, ftanding by them, clofedthem not, above 2000. 
times in the iame time. 

Since 1 wrote unto Mr.Oldenburg, in the year 167?. 
that the matter, caufing the rednefs of ouv Blood, was 
conftituted of Globules -, Iexaminedthe bloodof Oxen, 
Sheep, and Rabbets ; and obferved no difference in mag- 
nitude^ between the Ghbules of thofe Animals, and thofe 
oiMen: fo that I conceived, that that matter which in 
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general made all £/W red, was Globules. But, after I 
had tryed the bloodo£& Salmon^ a Cod 9 of Frogs, &c. and 
found that the matter, which caufed the rednefs therein, 
was made of parts oval, and flattifh, (asl havebefore 
faidj I examined the blood of feveral Birds $ and have 
alfoobferved, that the matter caufing the rednefs of their 
blood> wasalfo compofed oflike Oval fiattifh parts, with 
\\xAzoiFifhes : fo that I now concluded, that zMAni- 
mal$,whttherBirds 7 F(Jh,orothetCre2Lt\ite$ that live ia 
thewater; have the parts caufihg the rednefs of their 
blood, confifiing of the faid Oval flattifh parts, and if here- 
after I chance to find the contrary, I will advife you 
t&ereof. 
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